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The WID of Rel-18 work item on eRedCap was updated in RAN#98e [1]. Objectives of complexity/cost reduction are 

	Complexity/cost reduction
· Further reduced UE complexity in FR1 [RAN1, RAN2, RAN4]
· UE BB bandwidth reduction
· 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH, with 20 MHz RF bandwidth for UL and DL
· The other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth.
· Support additional separate early indication(s) [RAN1, RAN2]
· UE peak data rate reduction
· Relaxation of the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction
· The relaxed constraint is, e.g., 1 (instead of 4).
· The parameters (vLayers, Qm, f) can be as in Rel-17 RedCap.
· Both 15 kHz SCS and 30 kHz SCS are supported.
· Aim to define at most one Rel-18 RedCap UE type for further UE complexity reduction.
· The existing UE capability framework is used, and changes to capability signalling are specified only if necessary. By default, all UE capabilities applicable to a Rel-17 RedCap UE are applicable unless otherwise specified.
Notes:
· The work defined as part of this WI is not to overlap with LPWA use cases.
· Coexistence with non-RedCap UEs and Rel-17 RedCap UEs should be ensured.
· This WI considers all applicable duplex modes unless otherwise specified.
Check in RAN#99 regarding:
· Whether UE peak data rate reduction for UE is limited only with UE BB bandwidth reduction or standalone



This contribution provides our views on support of additional separate early indication for eRedCap UE. 
Discussion
A RedCap UE, having reduced capabilities with the intention to have lower complexity with respect to non-RedCap UEs, was introduced in Rel-17. It is mandatory for a RedCap UE to support 20 MHz maximum UE channel bandwidth in FR1 and 100 MHz in FR2. 

The above Rel-17 RedCap UE can be identified by the network during Random Access procedure via MSG3/MSGA from a RedCap specific LCID(s) and optionally via MSG1/MSGA (PRACH occasion or PRACH preamble). For Rel-17 RedCap UE identification via MSG1/MSGA, RedCap specific Random Access configuration may be configured by the network. For MSG3/MSGA, a RedCap UE is identified by the dedicated LCID(s) indicating CCCH identification (CCCH or CCCH1) regardless of whether RedCap specific Random Access configuration is configured by the network or not.
As stated in WID [1], a Rel-18 eRedCap UE has 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH, with 20 MHz RF bandwidth for UL and DL. Moreover, RAN1#111 meeting agreed followings on UE BB complexity/bandwidth reduction:

	Agreement 
For UE BB complexity reduction, a UE is not expected to receive an UL grant in a RAR or in a DCI scrambled with TC-RNTI with a Msg3 PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.

Agreement
For UE BB bandwidth reduction, for RAR (PDSCH) to Rel-18 RedCap UEs, the scheduling of RAR PDSCH is allowed to be larger than the maximum number of unicast PRBs that the UE can process per slot.
· When the scheduling of RAR PDSCH is within the maximum number of unicast PRBs that the UE can process per slot, the legacy time between RAR reception and Msg3 transmission (not smaller than NT,1 + NT,2 + 0.5 ms) is applied.
· When the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot,
· The UE receives the RAR and correspondingly transmits Msg3 if the TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is NOT smaller than NT,1 + NT,2 + 0.5 + X ms.
· FFS: value(s) of X
· Otherwise, the UE behavior is up to the UE implementation.
· Note: it does not mean early indication is needed
· Note: it will not be used as example for unicast PDSCH
Agreement
For UE BB complexity reduction, a UE is able to receive a DL assignment in a DCI with a unicast PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot.
The number of PRB scheduled in DCI is not larger than the maximum number of PRB agreed in previous agreement from 110b-e.

Agreement
For UE BB bandwidth reduction, for PUSCH, down-select between the following options for the maximum number of PRBs that the UE can transmit per slot or per hop, if applicable:
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
For UE BB bandwidth reduction, for PDSCH (for both unicast and broadcast), down-select between the following options for the maximum number of PRBs that the UE can process per slot:
· Option 3: 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS
· Option 4: 25 PRBs for 15 kHz SCS and 11 PRBs for 30 kHz SCS
Same option will be selected for both PDSCH and PUSCH.



From network point of view, above RAN1 agreements can be interpreted as followings: 
· the network should allocate radio resources of no more than 5MHz for eRedCap UE MSG3.
· the network can allocate radio resources of larger than 5MHz for eRedCap UE MSG2. However, the UE behavior in such an allocation will not be specified when the time between RAR reception and MSG3 transmission is smaller than NT,1 + NT,2 + 0.5 + X ms. (value(s) of X is FFS)
· the network should allocate radio resources of no more than 5MHz for eRedCap UE unicast PDSCH (e.g., MSG4).

 Therefore, to help the network to allocate appropriate radio resource for eRedCap UE MSG2/4 and MSG3, additional separate early indication for eRedCap UE is beneficial.

To help the network to allocate appropriate radio resource for eRedCap UE MSG2/4 and MSG3, additional separate early indication for eRedCap UE is beneficial. 

 To allocate appropriate radio resource for eRedCap UE MSG2/3, an additional separate early indication via MSG1 (PRACH occasion or PRACH preamble) is needed. On the other hand, to allocate appropriate radio resource for eRedCap UE MSG4, an additional separate early indication via MSG3/MSGA from an eRedCap specific LCID(s) is sufficient. Considering there might be different requirements in various development scenarios, we propose to follow Rel-17 RedCap early indication mechanism, i.e., Rel-18 eRedCap UE can be identified by the network via MSG3/MSGA from an eRedCap specific LCID(s) and optionally via MSG1/MSGA (PRACH occasion or PRACH preamble).

[bookmark: _Hlk117617034]Rel-18 eRedCap UE can be identified by the network via MSG3/MSGA from an eRedCap specific LCID(s) and optionally via MSG1/MSGA (PRACH occasion or PRACH preamble).
Summary
[bookmark: OLE_LINK3]This contribution provides our views on support of additional separate early indication for eRedCap UE.

Observation 1 To help the network to allocate appropriate radio resource for eRedCap UE MSG2/4 and MSG3, additional separate early indication for eRedCap UE is beneficial.

Proposal 1 Rel-18 eRedCap UE can be identified by the network via MSG3/MSGA from an eRedCap specific LCID(s) and optionally via MSG1/MSGA (PRACH occasion or PRACH preamble).
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